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;&U0R9 VWHHO LV GHYHORSHG EDVHG RQ WKH FRUURVLRQUHVLVWDQW  &U KLJK WHPSHUDWXUH VWHHOV
FRQWDLQLQJXSWR&LQWHPSHUHGFRQGLWLRQ>@,QFDVHRISODQWPDLQWHQDQFHVWUDWHJ\OLIHDVVHVVPHQW




OLPLWHG FRPSRQHQWV &RPSXWHU DLGHG DQDO\WLF PHWKRGV KDYH JHQHUDO XQFHUWDLQW\ E\ PDQ\ DVVXPSWLRQV
VXFK DVRSHUDWLQJFRQGLWLRQ JHRPHWULF XQFHUWDLQW\PDWHULDO XQFHUWDLQW\0DQ\ NLQGRI QRQGHVWUXFWLYH
WHFKQLTXHVVXFKDVUHSOLFDDQDO\VLVHOHFWURQLFUHVLVWDQFHWHVWDQGXOWUDVRQLFWHVWKDYHEHHQGHYHORSHGIRU
OLIHWLPH SUHGLFWLRQ EXW WKH\ DOVR KDYH PDQ\ OLPLWDWLRQV>@ :LWK WKHVH GLIILFXOWLHV LQ OLIH DVVHVVPHQW







E\DQDO\]LQJ WKH LQGHQWDWLRQ ORDGGHSWKFXUYH2OLYHU	3KDUU/HH	.ZRQ2OLYHUDQG
3KDUUPHWKRGRORJ\XVHV WKHXQORDGLQJVWLIIQHVV WRFDOFXODWH WKHPDWHULDOFRPSOLDQFHDQG WKHDPRXQWRI
VLQNLQZKLFKLVUHTXLUHGWRILQGWKHH[DFWFRQWDFWDUHD>@/HPDLWUHDQG'XIDLOO\RULJLQDOO\PHDVXUHGWKH
PRGXOXVXVLQJVWUDLQJDXJHVIURPXQORDGLQJFXUYHV0HFKDQLFDOSURSHUWLHVRIKLJKDOOR\IHUULWHVWHHOIRU
ERLOHU WXEHV DUH GHJUDGHG LQ ORQJWHUP VHUYLFH XQGHU KLJK WHPSHUDWXUH DQG KLJK SUHVVXUH RSHUDWLRQ
FRQGLWLRQ$FFRUGLQJ WR WKHPLFURVWUXFWXUH DQG VWUHVVVWUDLQ FXUYH RI WKH YLUJLQ DQG GHJUDGHGPDWHULDO
ZLWKLQFUHDVHRIDJLQJWLPHVWUHQJWKGHFUHDVHGDQGGXFWLOLW\LQFUHDVHG>@
,Q WKLV SDSHU IRU WKH UHPDLQLQJ OLIH DVVHVVPHQW GDPDJH HYROXWLRQSDUDPHWHUV RIFRQWLQXXPGDPDJH
PRGHOVDUHSURSRVHGDQGH[SHULPHQWDOO\HYDOXDWHGE\DQDO\]LQJRIPHFKDQLFDOSURSHUWLHVXVLQJSRUWDEOH
LQGHQWDWLRQ WHVWHU )XUWKHUPRUH WKH HIIHFWV RI DJLQJ RQ WKH PHFKDQLFDO SURSHUWLHV RI YLUJLQ DQG XVHG
VSHFLPHQZHUHLQYHVWLJDWHGE\PLFURVWUXFWXUHDQDO\VLV
'DPDJHSDUDPHWHUV
7KH GLUHFW PHWKRGV HYDOXDWH GDPDJH FRQVXPSWLRQ WKURXJK GHQVLW\ VXUIDFH DUHD IUDFWLRQ RU YROXPH
IUDFWLRQ PHDVXUHPHQWV +RZHYHU WKH GLUHFW PHDVXUHPHQW RI GDPDJH DV WKH VXUIDFH GHQVLW\ RI PLFUR
GHIHFWVLVQRWHDV\DQGLVXVHGRQO\LQOLPLWHGODERUDWRULHV7KRVHPHWKRGVDUHTXHVWLRQDEOHUHODWHGZLWK






DJHG( (ODVWLFPRGXOXVRIDJHGWXEH>*3D@ YLUJLQ( (ODVWLFPRGXOXVRIYLUJLQWXEH>*3D@
DJHG+Y +DUGQHVVRIDJHGWXEH YLUJLQ+Y +DUGQHVVRIYLUJLQWXEH
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PHDVXUHPHQW RI GDPDJH LV XVHG LQ OLPLWHG ODERUDWRU\ FRQGLWLRQVZHOO HTXLSSHG IRUPLFURJUDSK\ 7KXV






 ( DJHG YLUJLQ' ( (  
ZKHUH DJHG( LV WKH <RXQJ¶V PRGXOXV RI XQGDPDJHG HODVWLFLW\ DQG YLUJLQ(  LV WKH DFWXDO PRGXOXV RI












:KHUH YLUJLQ+ LV WKH KDUGQHVV RI XQGDPDJHG SRVLWLRQ DQG DJHG+ LV WKH DFWXDO KDUGQHVV RI GDPDJHG
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)RU WKLV PRGHO GDPDJH SDUDPHWHUV LQFOXGLQJ WHQVLOH SURSHUWLHV ZHUH REWDLQHG E\ SRUWDEOH LQGHQWDWLRQ







RIPP DQG WKLFNQHVV RIPP ,QGHQWDWLRQ WHVW DQG KDUGQHVV WHVWV ZHUH FDUULHG RXWZLWK D SRUWDEOH
LQGHQWDWLRQ V\VWHP DQG KDUGQHVV WHVWHU $W OHDVW  VHWV RI WHVW GDWD DFFRUGLQJ WR WKH DQJOH DUH ZHUH
REWDLQHGIURPLQGHQWDWLRQDQGKDUGQHVVWHVWVIRUHDFKPDWHULDODQGHDFKDYHUDJHYDOXHVZHUHXVHGIRUFDO
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FXODWLQJ GDPDJH FRQVXPSWLRQ UDWH $IWHU PHDVXULQJ HODVWLF PRGXOXV \LHOG VWUHVV WHQVLOH VWUHVV DQG
KDUGQHVVIRUHDFKWXEHGDPDJHFRQVXPSWLRQUDWHFDQEHFDOFXODWHGIURPPRGLILHGGDPDJHSDUDPHWHULQ









; WXEHVXVHG IRUKRXU DW୅7KHPLFURVWUXFWXUH IURP2(0DQG6(0LVREVHUYHG WREH
WHPSHUHGPDUWHQVLWHZKLFKDUHFRQVWLWXHQWGLVSHUVLRQVRI)H&LQD IHUULWHVLWHV$QGODWKVKDSHGJUDLQV
DSSHDU LQ DOWHUQDWH OLJKW DQG GDUN OD\HUV+RZHYHU WKHUH LV QR VLJQLILFDQW FKDQJH LQPLFURVWUXFWXUH LQ
FRPSDULVRQ ZLWK XQXVHG VDPH PDWHULDO DQG LW VKRZV WKDW PLFURVWUXFWXUH KDYH QR UHODWLRQ ZLWK WKH
PHFKDQLFDO SURSHUW\ YDULDWLRQ $V D UHVXOW LW LV GLIILFXOW WR NQRZ GHJUHH RI PDWHULDO GHJUDGDWLRQ E\










VORSH RI WKH HODVWLF PRGXOXV  RIIVHW IURP WKH RULJLQ ,Q FDVH RI WKH XOWLPDWH WHQVLOH VWUDLQ LW LV
GHWHUPLQHG E\'LHWHU¶V LQVWDELOLW\ WKHRU\ LQ WHQVLRQ ,I PHDVXUHG PDWHULDOV GR QRW IROORZ SRZHU ODZV
KDUGHQLQJPRGHO WKHUH LV OLPLWDWLRQ WR XVH WKRVH DOJRULWKP 7DEOH  VKRZVPHFKDQLFDO SURSHUWLHV DQG
FRQVWDQWYDOXHVRIYLUJLQDQGXVHGWXEH$YHUDJHGYDOXHVRIREWDLQHGGDWDDUHXVHGWRFDOFXODWHGDPDJH
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ZKHUH UW LVDUHPDLQLQJOLIHDQG RSW LVDRSHUDWLQJKRXUXSWRQRZ,IWKHQXPEHURIF\FOHVWRWKHSUHVHQW
LV JLYHQ UHPDLQLQJ OLIH UW LV UHSODFHG E\ UHPDLQLQJ F\FOHV1U$FFRUGLQJ WR WKH UHVXOW RI DVVHVVPHQWEDVHG RQ DYHUDJHG YDOXHV WKH UHPDLQLQJ OLIHWLPH RI WKH  KRXUV WXEHV LV DERXW  KRXU
%HFDXVH GHVLJQ OLIHWLPH RI ERLOHU WXEHV LV DSSUR[LPDWHO\  KRXUV UHPDLQLQJ OLIH FRQVLGHULQJ
RSHUDWLRQ KRXU DUH ZLWKLQ UHDVRQDEOH YDOXH UHODWLYHO\>@ +RZHYHU PHDVXUHPHQW RI WKH VDPH PDWHULDO
SURSHUW\GRHVQRW\LHOGWKHVDPHYDOXHVXFKDV7DEOHDQGFDXVHVWRWKHXQFHUWDLQW\RIWKHUHPDLQLQJOLIH
$GGLWLRQDO SUREDELOLVWLF DQDO\VLV LV FDUULHG RXW LQ RUGHU WR YHULI\ UHDVRQDELOLW\ RI SURFHVV DQG
DVVHVVPHQWUHVXOW7KHFDSDELOLW\DQDO\VLVLQ)LJVKRZVWKDWZLWKWKH/6/ 3RWHQWLDOFDSDELOLW\
&SNLVWKHVLPSOHVWDQGPRVWVWUDLJKWIRUZDUGLQGLFDWRURISURFHVVFDSDELOLW\,WLVGHILQHGDVWKHUDWLRRIWKH





















SURSHUWLHV IRU PRGLILHG GDPDJH SDUDPHWHU ZHUH GHWHUPLQHG E\ XVLQJ SRUWDEOH LQGHQWDWLRQ WHVWHU DQG
KDUGQHVV WHVWHU (YHQ WKRXJK WKH PLFURVWUXFWXUHV RI ;&U0R9 VWHHO ZHUH REVHUYHG E\ 2SWLFDO
0LFURVFRSHQRWLFHDEOHFKDQJHVDUHQRWVKRZQEHWZHHQYLUJLQDQGXVHGWXEHV$VDQDOWHUQDWLYHPRGLILHG
GDPDJHSDUDPHWHUEDVHGRQKDUGQHVVDQGHODVWLFPRGXOXVEDVHGGDPDJHTXDQWLILFDWLRQZDVLQWURGXFHG
WRGHWHUPLQHUHPDLQLQJ OLIHRI;&U0R9ERLOHU WXEH7KHUHPDLQLQJ OLIHWLPHRI WKHKRXUV
WXEHV LV DERXW  KRXU %HFDXVH GHVLJQ OLIHWLPH RI ERLOHU WXEHV LV DSSUR[LPDWHO\  KRXUV
UHPDLQLQJ OLIH FRQVLGHULQJ RSHUDWLRQ KRXU DUH ZLWKLQ UHDVRQDEOH YDOXH UHODWLYHO\ 7KHPHDVXUHPHQW RI
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